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^ (57) Abstract: Tubular plastics film (18) is bunched up. Air is blown through one end of the tube by a fan (64). The air passes 
^ through the tube and through a spreader (30) of the film and then past a sealing station. The sealing station effects two adjacent seals 

across the film and also creates a line of weakness between those adjacent seals in a single operation. Air bags are formed between 

spaced seals effected in sequential sealing operations. 
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Manufacture of Air Bags 

The present invention relates to air bag manufacturing 
apparatus, a method of manufacturing air bags and a 
5 cartridge arranged, in use, to be made into air bags. 

In a known machine for forming plastics bags with air in 
them such as described in our co -pending European 
application 02 251 571.2 published under number 1 245 491, 

10 the contents of which are hereby incorporated, a nozzle 
pierces and injects air into a tube of film. Whilst this 
provides very satisfactory bags there are some drawbacks. 
In particular, the penetration of the nozzle into the tube 
requires a considerable amount of machinery which is 

15 expensive to supply and requires regular maintenance. 
Furthermore, the length of each bag is not readily 
adjustable. 

Other methods of forming air bags comprise having a sheet 
20 of plastics folded about- its length to present a fold at 
one side and open edges at the other. The sheet is pre 
welded across its length at spaced locations that 
correspond to the length of the bag. Air is blown in from 
the side and the side is subsequently sealed to form the 
25 bag. This film is expensive. Furthermore, the' sides of 
the bag do not always open satisfactorily thus producing 
bags with inconsistent air fillings. In addition, the 
length of each bag is predetermined by the partly pre- 
sealed film. 

30 

It is an object of the present invention to attempt to 
overcome at least one of the above or other disadvantages. 
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According to one aspect of the present invention air bag 
manufacturing apparatus comprises a tube of film arranged 
to be fed to a sealing station which station, in use, is 
arranged to apply seals across the width of a tube to trap 
5 air in the tube between two spaced seals, the apparatus 
being characterised in that air is supplied to be trapped 
between two spaced seals through the tube, from an open 
end of the tube. 

10 The tube may be supplied to the sealing station from a 
supply station. 

The supply station may be arranged to maintain a passage 
through the tube. The supply station may include a hollow 

15 member such as a tubular member around which the tube is 
located. The air that is arranged to be trapped between 
two spaced seals may be arranged to pass through the 
interior of the hollow member or, alternatively or 
additionally, through the interior of the tube over the 

20 exposed interior wall of the tube, for instance by the 
tube having nothing in it along its bunched up length. 

The tube may be located in a container of the supply 
station. The tube may be detached from the container 
25 around the sides of the tube or around the* ends of the 
tube or both. 

The container may include an outlet through which film is 
fed to the sealing station. 

30 

The tube of film may be arranged to be bunched up, such as 
by being bunched up in the axial extent of the tube. 
Prior to any air bags- being made from the tube, that 
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bunching up may comprise the ratio of the length of 
bunched up tube to the length of the tube when stretched 
out being more than 1:2 or more than 1:10 or in the region 
of 1:100 or more than 1:100 or in the region of 1:200 or 
5 more than 1:200 or in the region of 1:300 or more than 
1:300. The bunched up tube may be arranged to maintain an 
opening throughout its length such as by maintaining such 
an opening solely as a result of compression induced 
during bunching of the tube. 

10 

The supply station may be removably mounted on the 
apparatus. A different supply station can be used when a 
previous supply station is no longer required, for 
instance because the previous supply station is empty. 

15 

During mounting of the supply station, the supply station 
may be arranged to partially engage with the apparatus and 
move in at least one axial direction with respect to the 
elongate axis of the tube and preferably in two axial 

20 directions when so engaged, either or both of which axial 
directions of movement may be against a resilient bias or 
with a resilient bias with for instance, movement in one 
axial direction being against the resilient bias and 
movement in the other axial direction being with the 

25 resilient bias. The resilient bias may comprise' a spring 
such as a compression spring. 

The supply station may be arranged to be held in position 
by the apparatus when mounted thereon to prevent further 
30 movement of the supply station towards the sealing 
station. The supply station may be arranged to be at 
least partially supported at at least one end, for 
instance the end furthest away from the sealing station, 
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by, for instance/ a support member of the apparatus 
extending within the supply station, which may also extend 
along the supply station. Alternatively or additionally, 
the supply station may be arranged to be at least 
5 partially supported at one end, preferably the end nearest 
the sealing station, by a brush or an upper and lower 
brush. Alternatively or additionally, the supply station 
may be supported from beneath the station such as, for 
example, resting on one or more spaced supports. 

10 

The supply station may comprise an end stop for at least 
one end, and preferably both ends, which end stops are 
arranged to resist the passage of film over one or each 
stop without assistance. The or each end stop may 
15 comprise a flange such as a circular flange extending 
radially outwardly with respect to the longitudinal axis 
of the tube at that., end. 

The tube of film may be arranged to pass over a spreader 
20 having a greater extent in the direction across the tube 
in the direction that a seal made by the sealing station 
is arranged to make than in a direction transverse 
thereto. The spreader may be hollow and may be arranged 
to have air passed through the spreader which air is the 
25 air that is arranged to be trapped between two spaced 
seals. Alternatively or additionally air may be arranged 
to flow over at least one and preferably two surfaces, 
which may be opposed surfaces, when air is being supplied 
to the tube. 

30 

The spreader may be located downstream of the supply 
station. The spreader may be fast with the supply 
station. The spreader may be detachably mounted on the 
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supply station such as by means of a force fit or a 
bayonet fit with the supply station. Alternatively or 
additionally, the spreader may be loosely held within the 
film. 

5 

The apparatus may include drive means arranged to supply 
film to the sealing station. Alternatively or 

additionally, the film may be arranged to be manually 
drawn through the sealing station. 

10 

The apparatus may be arranged to impart a differential 
force on a tube upstream of the sealing station which is 
arranged to urge axially spaced portions of the tube apart 
from each other. The differential force may be arranged 

15 to be applied by a pair of members which may be spaced 
from each other. The downstream one of these pair of 
members may be arranged to drive the tube, for instance 
from opposed sides of the tube. The upstream member may 
also be arranged to exert a drive to the film with the 

20 speed of drive imparted to the tube by the upstream drive 
member being less than the speed of drive imparted by the 
downstream member. Slippage of the film may be arranged 
to occur between the upstream member and the downstream 
member. When either or both of the members are driven 

25 they may comprise rollers. 

The sealing station may be arranged to effect a seal when 
the tube is stationary or when the tube is moving. The 
sealing station may be arranged to apply heat to effect a 
30 seal and then hold the tube at the sealing station, for 
instance for a predetermined period of time whilst the 
temperature induced by the heat decreases, before allowing 
the tube to advance. 
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The sealing station may include a seal actuator such as an 
electronically activated actuator arranged to cause the 
film to be moved against sealing means. The actuator may 
5 be arranged to" hold the film against sealing means. The 
actuator may be arranged to cause the film to be held 
against the sealing means after the forcp effected by the 
actuator is no longer being applied such as by a linkage 
being caused to move over centre upon activation of the 
10 actuator. The film may be caused to be held against 
sealing means against a resilient bias. The sealing 
station may include a release actuator such as an 
electronically activated actuator arranged to release a 
hold on the film against sealing means. The release 
15 actuator may be arranged to move a linkage that is over 
centre back over the centre. Where a seal actuator and a 
release actuator are provided these may be arranged, upon 
actuation, to move in opposed directions which may be 
transverse or perpendicular to the direction of movement 
20 caused to seal or release the film from the sealing means. 
The seal actuator and the release actuator may be 
connected to a linkage such as a pivotal linkage which 
linkage may include a lost motion effect which lost motion 
effect may also include a pivot . 

25 

The sealing station may be manually actuatable or 
automatically actuatable or both. The sealing station may 
be arranged to form a pair of adjacent seals during each 
sealing operation. The sealing station may be arranged to 
30 effect a weakening of the tube between adjacent seals when 
effecting a sealing operation, for instance by exerting a 
series of perforations across the tube when effecting the 
seal . 
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In use, bags may be arranged to be pulled at a location 
downstream of the sealing station, for instance by being 
pulled manually or automatically for instance by a pair of 
5 rollers. 

The frequency of the operation of the sealing station may 
be adjustable or, alternatively or additionally, the rate 
of feed of the tube past the sealing station may be 
10 adjustable. 

The air that is arranged to be trapped between two spaced 
sides of the tube may be supplied by a fan which may, for 
instance, be supplied to the upstream end of the tube such 
15 as through an opening in a container of the film. 

According to another aspect of the present invention a 
method of forming bags containing air comprises supplying 
air to a tube from one end of the tube, through the tube, 
20 and past a sealing station and effecting a seal across the 
tube by the sealing station . 

The method may comprise supplying air through the tube in 
flow communication with the interior wall of the tube. 

25 

The method may comprise passing the air through the tube 
with the tube having been bunched up such that the tube 
maintains a clear opening through the tube under its 
natural flexure. 

30 

The method may comprise drawing film off a bunched up 
supply of film and moving that film to the sealing 
station. 
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The method may comprise replacing a supply of film with a 
different supply of film, for instance when the previous 
supply of film is empty or is no longer required. The 
5 method may comprise replacing a supply of film by 
supplying a container housing film and the method may 
comprise locating the container down onto an upwardly 
facing support or supports. 

10 The method may comprise causing the film to pass over a 
spreader having a greater extent in the direction across 
the tube in the direction that a seal is made than in a 
direction transverse thereto. The method may comprise 
passing the film over the spreader when loading the 

15 machine with film or causing the film to repeatedly be 
drawn over the spreader during manufacture of the bags . 
The method may comprise passing air through or around or 
over the spreader with the air subsequently being trapped 
between two spaced seals. 

20 

The method may comprise attaching the spreader to a supply 
station prior to making the bags. Alternatively or 
additionally, the method may comprise supporting the 
spreader with the film. 

25 

The method may comprise straightening the length of film 
at a iocation downstream from where the film is bunched 
up, for instance by exerting a tension force on the film. 

30 The method may comprise manually actuating the sealing 
station to cause a seal to be made or automatically 
actuating the sealing station to cause a seal to be made 
or both. 
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The method may comprise supporting the supply of film by a 
member that resists both a downwards and a moment force 
caused by the weight of the supply of the tube or, 
5 alternatively, supporting the supply of film without a 
moment force having to be exerted on the supply of film. 

The method may comprise pulling bags off the machine from 
a location downstream of the sealing station. 
10 Alternatively or additionally, the method may comprise the 
air being supplied through the tube urging the film past 
the supply station which air may comprise the sole force 
urging the tube forwards. 

15 The method may comprise varying the frequency of operation 
of the sealing station or varying the speed of supply of 
the film or both. , The method may comprise automatically 
making bags of a first length from the supply of films and 
then adjusting the machine to make bags of a different 

20 length or to make bags having a different content of air 
or any combination thereof. The method may comprise 
varying the length of the bag by varying the length of 
film between seals such as by manually pulling the 
required length before effecting the seal. 

25 

The method may comprise varying the amount of air in a 
given length of bag, for. instance by varying the direction 
that the tube leaves the sealing station or restricting 
the expansion of the walls of the tube downstream of the 
3 0 sealing station such as manually making that restriction 
or by varying the speed that the film passes the sealing 
station or any combination thereof. 
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The method may comprise a packer making a bag of a first 
length having a first volume of air, making a bag of the 
first length having a second volume of air, making a bag 
of a second length having a third volume of air which 
5 third volume may be the same as the first or second 
volumes or any combination thereof . 

The method may comprise supplying air through the tube 
from a fan. 

10 

The present invention also includes a method of making 
bags when using apparatus as herein referred to. 

According to a further aspect of the present invention a 
15 film cartridge arranged, in use, to be made into air bags, 
comprises an elongate tube which tube has been bunched 
along its elongate, axis such that the length of the 
bunched up film is less than the length of the extended 
film, the film including a passage through the length 
20 thereof through which, in use, air is arranged to pass in 
order to comprise air in the air bags from the tube of 
film. 

The degree of bunching of the film may be such that the 
25 ratio of the bunched length of the tube to the fully 
extended length of the tube may be greater than 1:2 or 
greater than 1:10 or in the region of 1:100 or more than 
1:100 or in the region of 1:200 or more than 1:200 or in 
the region of 1:300 or more than 1:300. 

30 

The passageway may be open even when air is not passing 
through the film. The passage may be arranged to be open 
through the natural flexure of the bunched up film. The 
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cartridge may include a container within which the film is 
located. The film may be detached from the container 
around the side of the film or around one or both ends or 
any combination thereof . 

5 

The cartridge may include an elongate member extending 
through the tube through which member air is arranged to 
flow. The elongate member may comprise a carrier. 

10 The cartridge or carrier or container may include a stop 
at at least one end arranged to inhibit the passage of the 
tube off that end. The stop may be integral with the 
carrier. The stop may comprise a disc. Alternatively or 
additionally, the cartridge may be arranged to be 

15 supported from beneath without any moment having to be 
exerted on the cartridge to effect the support. 

The carrier may comprise a hollow member such as a tubular 
member. The hollow member and the machine may cooperate 

20 with each other by means of a projection and recess with 
the cartridge being supported thereby on the machine. The 
hollow member may be arranged, in use, to receive a 
projection from a machine which may be arranged to at 
least partially extend into the cartridge and may extend 

25 along the cartridge. The projection may be arranged to 
restrict a bending moment exerted by the weight of the 
cartridge about the end region of the cartridge. 

The cartridge may include an adaptor at one end. The 
30 adaptor may be arranged to be detachably mounted on the 
cartridge, for instance by a friction fit or by a bayonet 
fit. The adaptor may be hollow. The adaptor may include 
an outlet facing away from the cartridge having a greater 
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extent in one direction, transverse to the longitudinal 
axis of the tube than an extent that is transverse to that 
direction which is also transverse to the elongate extent 
of the tube. 

5 

According to a further aspect of the present invention, a 
method of bunching a supply of hollow film comprises 
causing relative movement of a core " and the hollow film 
such that part of the film surrounds the core and then 
10 causing the film to be reduced in its elongate length to 
cause more film to surround the core. 

The method may comprise loading hollow film having a 
greater internal cross-sectional area than the exterior 
15 cross -section. of the cartridge. 

The method may comprise loading film onto a core with the 
length of film that is so loaded being more than 10 or 
more than 20 or more than 50 or in the region of or more 
20 than 100 times the length of the core. 

The method may comprise locating the open end of the 
hollow film onto the core, for instance during the initial 
loading of the film. The method may comprise driving the 
25 film onto the core such as by a friction drive or, 
alternatively or additionally by a rotating member urging 
the film against the cartridge and along the cartridge 
which member may rotate about an axis transverse to or 
perpendicular to the elongate axis of the film. 

30 

The method may comprise driving the film onto the core. 
The drive may comprise a first drive causing film to move 
in a first direction along the cartridge and. a second 



WO 2004/062902 




PCT/GB2004/000053 



drive that moves the location at which the first drive 
acts in a second direction, opposed to the first 
direction. The first and second drives may act at the 
same time. The first drive may comprise rotating at least 
5 a first member, and preferably two opposed members which 
may be on opposed, sides of the core. 

The method may comprise removing the bunched up film from 
the core. The removed bunched up film may be used in a 
10 film cartridge as herein referred to or in a method of 
forming bags as herein referred to or in air bag 
manufacturing apparatus as herein referred to. 

The core may comprise part of the cartridge. 

15 

The present invention also includes a cartridge which has 
been loaded by the method herein referred to. 

According to another aspect of the present invention, a 
20 packing cartridge comprises a cartridge having a supply of 
hollow film bunched up along the elongate axis of the film 
located thereon, the film being of greater length than the 
cartridge when the film is not bunched up along the 
elongate axis of the film. 

25 

The film may be of greater cross -sectional area or 
circumference than the cross- sectional area or 
circumference of the cartridge. 

30 The present invention also includes a cartridge when used 
in air bag manufacturing apparatus as herein referred to 
or when used in a method of manufacturing air bags as 
herein referred to. 
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The present invention includes any combination of the 
herein referred to features or limitations . 

5 The present invention can be carried into practice in 
various ways but several embodiments will now be 
described, by way of example, and with reference to the 
accompanying drawings in which :- 

10 Figure 1 is a perspective view of a film cartridge 10; 

Figure 2 is a perspective view of the cartridge 10 in 
association with drive rollers; 

15 Figure 3 is a schematic side view of the bag forming 
machine ; 

Figure 4 is a perspective view showing a line of bags 12; 

20 Figure 5 is a front view of an alternative sealing station 
to which a wafter board may be fitted; 

Figures 6, 7 and 8 are a side and two plan views of 
different parts of the sealing station shown in Figure 5; 

25 

Figure 9 is a schematic perspective view of the sealing 
region of the sealing station shown in Figures 5 to 8 and 

Figures 10 and 11 are a schematic perspective view from 
30 one end and a perspective view of the other end of the 
cartridge used with Figures 5 to 9. 



The cartridge 10 comprises a hollow cylinder 14 having 
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enlarged end discs at either end. A tube of plastics film 
18 is concertined or bunched up on the cylinder 14 with 
the film being retained on the cartridge by the end discs 
16. With a full cartridge of lm in length, 200m of film 
5 may be concertined on the cartridge. 

The cartridge is loaded onto the machine by the disc 16 at 
the rearward end of the cartridge pushing a washer 2 0 
against the reaction of a spring 22 to the right, when 

10 viewed in Figure 3 . The washer is mounted on a tube 24 
over which the interior of the end of the cylinder 14 
slides. With the washer 20 pushed back to be adjacent to 
a fixed back plate 26 the forward disc 16 can be moved 
past the end 28 of an adaptor 3 0 until the round end of 

15 the adaptor is aligned with the forward end of the 
cylinder 14. The force exerted by the spring 22 then 
urges the cylinder, over the round end of the adapter. 
Forwards movement of the cartridge is restricted by 
abutment of an internal flange 32 of the cylinder, axially 

20 spaced from the end of the cartridge, with the axially 
facing end 28 of the adaptor. 

The washer 20 is retained on the tube 24, when no 
cartridge is present, by engaging a small outwardly 
25 extending rim 34 at the end of the tube. 

Removal of a cartridge is a reversal of the above 
described sequences . Loading and/or unloading may be 
effected automatically. 

30 

Any suitable alternative means of attaching or detaching 
the cartridge may be provided. For instance, the forward 
end of the cartridge could be slid over the end of the 
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adaptor, which may be a force fit or bayonet fit, with the 
rear end being dropped into or clicked into or retained in 
a suitable formation. 

5 When a cartridge is in position, the forward end of the 
film is gathered and pulled over the disc 16, to the right 
when viewed in Figure 3 . The film is passed over the 
adaptor, past a first pair of rollers 36 and then a second 
pair of rollers 38, The rollers 36 or 38 or both could be 
10 lifted clear, either at the top or bottom or both to 
assist in passing the film over the adaptor. 
Alternatively or additionally at least one roller in one 
pair or at least one roller from each pair could be driven 
to assist in the passing of the film over the adaptor. 

15 

The film then passes over a work surface 4 0 and past a 
sealing station 42_ If desired, drive means could be 
provided downstream of the sealing station to assist in 
the passage of the film past the sealing station. 

20 Alternatively or additionally air being blown through the 
film may cause or assist in causing the passage of the 
film through the sealing station. Those drive means could 
comprise a pair of rotatable members that engage and urge 
the bags to the left when viewed in the drawings . 

25 Alternatively the drive means may comprise an - operator 
urging or pulling the film to the left. 

With the film so loaded, the sealing station can be 
activated. 

30 

The sealing station comprises a pair of hot wires 44 that 
run across the width of the film. These are mounted on a 
pair of posts 46 mounted at either side of the machine 
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such that the wires can move down towards an anvil 48 
beneath the film. A plate 50 on which the wires are 
mounted is urged downwardly by a cam drive which (not 
shown) is located beneath the film and to one side of the 
5 machine. In a revolution of the cam a rod connected to 
the cam provides a positive drive to bring a plate 52, 
also mounted on the posts 46, down towards the anvil by a 
greater distance than the distance shown between the plate 
50 and the anvil 48 and then back again. The film at the 

10 sealing station can be stationary or moving when the seal 
is made. A compression spring 54 collapses towards the 
bottom of that movement to bias the hot wires against the 
anvil. in the lower position the hot wires form two 
spaced seals 58 across the film. At the same time a 

15 series of spikes 56 on the anvil form a series of 
perforations 60 across the film between the seals 58, as 
shown in Figure 4. ». 

The plate 50 is caused to return up, away from the anvil 
20 by brackets 62 at each side that rest on top of the plate 
62 and are connected to the plate 50 at their lower end. 
Thus, during compression of the spring the upper end of 
the bracket is able to remain stationary during the lower 
part of the downwards movement of the plate 52 but is 
25 caused to raise the plate 50 when the plate 52 engages the 
upper end of the brackets 62 again. 

A fan 64 mounted to the right of the cartridge blows air 
down, through the cartridge in the direction shown by 
30 arrows 66. The air travels through the circular right 
hand end of the hollow adaptor and then through the 
lozenge 68 shaped part of the adaptor. The lozenge 68 
also assists in spreading the film out. 



WO 2004/062902 




PCT/GB2004/000053 



In one embodiment (not shown) the cartridge is retained at 
its left hand end, for instance by the disc 16 being held 
in a semi -circular recess such that it can not move to the 

5 left. Prior to that fitting, the nozzle can be made fast 
with the left hand end of the nozzle within the cylinder 
of the cartridge with a bayonet fitting. This will assist 
in preventing the cartridge from being urged into and 
jamming between the rollers 36 and 38. The semi-circular 
10 recess may be able to be moved against a spring to allow 
the nozzle to be moved to the right and then sprung back 
towards the rollers. The semi-circular recess may abut 
against a stop to prevent the nozzle from being able to be 
jammed between the rollers. The tube 24 may extend 

15 further into the cartridge than is shown in the drawings 
to provide extra support such as the sole support for the 
cartridge. Alternatively, a tube may extend all of the 
way through the cartridge and the adapter may be attached 
to or be connected to or integral with the tube. 

20 

At least one and preferably both of each of the rollers 36 
and 38 may be driven. The rollers 36 are arranged to 
drive the film at a slightly slower speed than the rollers 
38. This ensures that the film comes off the cartridge 
25 with a small degree of tension in the extent between the 
rollers. Some slippage of the film between the rollers 
and the adaptor may occur to allow for this differential 
drive . 

30 In an alternative embodiment (not shown) , the forward end 
of the cartridge is supported on a brush or between an 
upper and lower brush and the rollers 36 and 38 may be 
omitted. The brushes may provide or assist in providing 
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support for the end of the cassette. The brushes may also 
provide a check on the ease at which the film can leave 
the cartridge. In this embodiment the film may be pulled 
through the sealing station by an operator located 
5 downstream of the sealing station. The operator can pull 
as much or as little film past the sealing station before 
effecting the next seal. In addition, by altering the 
angle of the extent of the plastic from the sealing 
station the volume of air in the bag can be varied. For 

10 instance, if the film comes straight out of the station, 
in line with the axis of the tube, a relatively full bag 
can be made. If that angle to the axis is increased by 
bending the bag about to be formed then a less full bag is 
made. Other means may be used to vary the amount of air 

15 in a given length of bag such as by an operator squeezing 
the about to be formed bag. 

With a seal being present at the end of the film, air from 
the fan tends to force the walls of the tube of film apart 
20 upstream of the seal and in the region of the work table 
40 and downstream of the supply station, as the film is 
advanced. 

As the wires are brought down again, to form a further 
25 pair of seals, air is trapped in the bag between the newly 
formed seal and the preceding seal. In place of the hot 
wires, the seal may be effected by applying an impulse of 
heat, for instance to wires, and allowing the wires to 
cool whilst the film is trapped between the wires prior to 
30 advancing the film. 

A wafter board 70, which may be optional, is fast with the 
plate 50. The board 70 extends across the width of the 
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film and extends downwardly from a pivot mounting 72 
towards the adaptor. Consequently, as the plate 50 moves 
down, the board engage the film partially at an upstream 
position and then increasing downstream as it is caused to 
5 move about the pivot (against the action of a spring, not 
shown) to waft air between the tube forwardly, past the 
sealing station, to ensure that the bag formed by the seal 
is or can if desired adequately filled. 

10 It will be appreciated that the speed of the rollers can 
be adjusted to control the rate of supply of the film to 
the sealing station. 

It will also be appreciated that the frequency of seals 
15 being applied by the sealing station can be altered. 

Furthermore, the rate of supply of air can be altered, for 
instance by varying the speed of the fan. 

20 Any one or more of the air supply, length of film feed 
(regardless of whether this is manual or automatic such as 
by the rollers) roller speed or frequency of sealing can 
be controlled automatically for instance by a control (not 
shown) . Furthermore the control can alter any one or more 

25 of these factors to produce bags of a certain length for a 
predetermined number, and then bags of a different length 
or, alternatively or additionally, bags of the same length 
having a different amount of air or alternatively or 
additionally bags of different lengths having the same or 

30 a different amount of air. 

In one mode, the operation of the sealing station may be 
effected manually, for instance by an operator operating a 
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switch which may be foot operated, to cause seals to be 
effected by the sealing station. 

It will be appreciated that, as the air is being supplied 
5 continuously from the air supply means, the space within 
the tube of film is continuously being filled with air and 
is not dependent upon a limited supply for each bag. It 
will also be appreciated that large bags can be provided 
which, for instance, could be caused to be partially full 
10 to enable a bag to be bent around a corner. 

An operator will be able to pack a customised product such 
as by producing four tight small bags for the base of the 
product in a box, then four large but floppy bags for the 

15 lower corners which bags can be bent around the corners 
then, with the product being located in the box, two tight 
bags of intermediate length for each of the four sides, 
then four large but floppy bags for the upper four corners 
and finally two medium sized, relatively loosely filled 

20 bags for the top. The bags can be sequentially produced 
by a single operator as the product is being packed. 

An operator may also be able to pack products on a work 
bench with bags being supplied from the machine which is 
25 located to the side or beneath the work bench. For 
instance, the bags could come up through an opening in the 
bench . 

In order to load a cartridge with the tubular film, this 
30 could be done automatically. For instance, an end of a 
tube of film could be pulled over the cartridge to one 
end. Then driven rollers at that end region could rotate 
to drive more film onto the cartridge towards that one 
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end. As the film bunches up onto the cartridge the 
rollers could be advanced from that one end towards the 
other end for instance by the axes of the rollers being 
advanced by a caterpillar track mounting arrangement for 
5 those rollers. For aim length of cartridge, 50 or 100 m 
of film may be loaded on to it. 

The embodiment shown in Figures 5 to 11 will now be 
described. It will be appreciated that the sealing 
10 station may be used in the embodiment previously described 
as may the cartridge. Furthermore, the embodiment may be 
operated in the manner as previously described. 

The sealing station 100 shown in Figures 5 to 8 includes a 
15 pair of spaced parallel wires that can be heated to form 
the spaced seals. The wires are mounted on a static cross 
member 102. A slot (not. shown) is provided between the 
wires into which the serrated blade 104 passes when 
piercing the film to weaken the strip to allow detachment 
20 of the bags. 

The seals are applied by actuating a first solenoid 106 
and simultaneously heating the wires . This causes spaced 
pads 108 to move down and hold the film against the wires. 

25 At the same time that the wires are heated they are almost 
immediately turned off with the film remaining held in 
place. After a predetermined time (during which the 
sealing temperature cools down to provide a good quality 
seal) a second solenoid 110 is actuated to lift the pads 

30 108 and to permit the film to be pulled forwards. Each 
solenoid is powered for an instant and yet still the 
pressure of the pads is maintained for the required 
period. The action effected by the solenoids will now be 
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described. 

The pads 108 are mounted on a cross member 112 which is 
constrained to move in a vertical direction only. A 
5 vertically reciprocatable driven member 114 is connected 
to the member 112 with guide rods 116 at either end with 
the members 112 and 114 being biased away from each other 
by compression springs 118. In the position shown in 
Figure 5> the member 114 has been pushed down to compress 
10 the springs 118 to hold the film against the wires. 

To release the pressure of the pads and to move the pads 
upwardly the second solenoid is actuated to drive its 
plunger 120 to the right when viewed in the figure. The 

15 plunger 120 is pivotally connected to a plate 122. The 
other end of the plate 122 has a pin 124 extending 
therethrough which pin also extends through circular 
openings in spaced plates 126. The plates 126 are 
constrained to rotate about a fixed pivot 128. The lower 

20 end of the plates 126 are pivotally connected to a link 
130 which is connected f at the other end, to the member 
114 by a pivot 131. A spring 132 extends from the pivot 
130 upwardly to urge the pivot 131 in that direction. In 
the position shown in solid lines, before the solenoid 110 

25 is activated, the spring 132 holds the link 122 in an over 
centre position in which the lower pivot of the links 126 
is below and slightly to the right of the fixed pivot 128, 
when viewed in Figure 5. Although Figure 5 does not shown 
this feature, nevertheless th.e v pivot in practice will be 

30 slightly to the right. This is known as an over centre 
position. 



WO 2004/062902 




PCT/GB2004/000053 



When the solenoid 110 is activated the plates 126 rotate 
in a clockwise direction. After only a small amount of 
movement the plates pass back over the centre with the 
spring 132 then urging the pivot 130 and therefore the 
5 member 114 upwardly, first to relieve the pressure of the 
pads on the film and then to raise the pads clear of the 
film, when the springs 118 have urged the members 114 and 
132 apart to their permitted maximum. In this position, 
the plate 122 is in the position shown in dashed lines in 
10 Figure 5 . 

To apply the seal the solenoid 106 is activated to move 
its plunger 134 to the left, when viewing Figure 5. The 
plunger is pivotally connected to a plate 136 with the pin 

15 124 being pivotally connected to the plate 136 at the 
other end. Consequently this movement urges the plates 
126 in an anticlockwise direction to move the plates 126 
to the position shown in solid lines in Figure 5. This 
first of all moves the pads down to contact the film and 

20 then urge the pads more firmly against the film as the 
springs 118 are caused to be compressed. 

Whilst the plate 126 is able to rotate only in relation to 
the pin 128, the pin 124 is able to move both rotationally 

25 and translationally with respect to the plate 122 by 
sliding in a slot 138 of that plate. Consequently, in the 
position shown in solid lines, the pin is to the right of 
that slot and all movement of the solenoid 110 is 
instantly applied to the plate 122. Once the plunger 128 

30 has pulled the plate 122, such that the pin 124 is at the 
left hand end of the slot, the solenoid 110 imparts 
sufficient force to "unlatch" the over centre action of 
the plates 126. This allows the spring 132 to return the 
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member 114 and connected parts upwards. 

As each solenoid only effect a "short" sharp movement and 
are thereafter turned off, the solenoids can be relatively 
5 low in power consumption and relatively inexpensive. 

As shown in Figures 10 and 11, the film 140 is bunched up 
as previously described. In this arrangement though there 
is nothing in the interior of the film. The compacted 

10 film is largely self supporting and is unattached within 
an elongate cardboard container 142. The container 142 
may be square in cross section and is arranged to be 
mounted with one corner above another on one or -more V- 
supports 144 which may be spaced from each other. The 

15 front end of the container 142 includes a horizontal slit 
14 6 extending almost from one corner to the other of the 
container. The other end of the container includes an 
opening. In use, the container is simply dropped onto the 
supports 144 with the slit facing the sealing station and 

20 the other end of the container being against a plate 
having an opening through which air may be blown into the 
container and through the tube. In this embodiment, the 
film may be arranged to be manually pulled from beyond the 
sealing station without there necessarily being any drive 

25 rollers . 

The air that is blown through the tube passes the sealing 
station to inflate the tube between the sealing station 
and the seal on the tube downstream of the sealing 
30 station. Any length of bag can be formed simply by pulling 
the required length of tube past the sealing station 
before effecting the next seal. Similarly the bags can 
have any desired volume of air such as by pulling the tube 



WO 2004/062902 



26 



PCT/GB2004/000053 



slowly past the sealing station or keeping the tube 
stationary after pulling, to allow more air per unit cross 
section, or pulling the tube quickly, or immediately 
effecting the seal after pulling to allow less air in. 
5 Alternatively or additionally the tube can be pulled 
upwardly or downwardly out of the sealing station to allow 
less air in. 

A pair of rotatable pinch rollers 150 shown in Figure 9 
10 may be provided just before the sealing station or just 
after or both. These may help the tube to remain spread 
out across the width of the sealing station. The may also 
prevent an operator from being able to inadvertently get 
their fingers caught in the sealing station. Furthermore, 
15 the upstream rollers 150 are abutted by a spreader plate 
152 around which the film is spread to prevent the plate 
152 from reaching the sealing station. The plate 152 has 
a recessed front edge 154 which allows the air to flow 
past that plate within the tube. Any or all of the 
20 rollers may be castillated along their length to provide a 
varying outside diameter along the axial length whereby 
the air may more easily flow through to assist in the 
inflation of the tube. 

25 Attention is directed to all papers and" documents which 
are filed concurrently with or previous to this 
specification in connection with this application and 
which are open to public inspection with this 
specification, and the contents of all such papers and 

30 documents are incorporated herein by reference. 



All of the features disclosed in this specification 
(including any accompanying claims, abstract and 
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drawings), and/or all of the steps of any method or 
process so disclosed, may be combined in any combination, 
except combinations where at least some of such features 
and/or steps are mutually exclusive. 

Each feature disclosed in this specification (including 
any accompanying claims, abstract and drawings) may be 
replaced by alternative features serving the same, 
equivalent or similar purpose, unless expressly stated 
10 otherwise. Thus, unless expressly stated otherwise, each 
feature disclosed is one example only of a generic series 
of equivalent or similar features. 

The invention is not restricted to the details of the 
15 foregoing embodiment ( s) . The invention extends to any 
novel one, or any novel combination, of the features 
disclosed in this specification (including any 
accompanying claims, abstract and drawings), or to any 
novel one, or any novel combination, of the steps of any 
20 method or process so disclosed. 
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Claims 

1. Airbag manufacturing apparatus comprising a tube 
of film arranged to be fed to a sealing station which 

5 station, in use, is arranged to apply seals across the 
width of a tube to trap air in the tube between two spaced 
seals, the apparatus being characterised in that air is 
supplied to be trapped between two spaced seals through 
the tube, from an open end of the tube. 

10 

2 . Apparatus as claimed in claim 1 in which the tube 
is arranged to be supplied to the sealing station from a 
supply station. 

15 3. Apparatus as claimed in claim 2 in which the 

supply station is arranged to maintain a passage through 
the tube, 

4 . Apparatus as claimed in any preceding claim in 

20 which the air that is arranged to be trapped between two 
spaced seals is arranged to pass through the interior wall 
of the tube with the tube having nothing in it along its 
bunched up length. 

25 5. Apparatus as claimed in claim 2, '3 or 4- in which 

the supply station includes a hollow member around which 
the tube is located. 

6. Apparatus as claimed in claim 5 in which air that 

30 is arranged to be trapped between two spaced seals is 
arranged to pass through the interior of the hollow 
member. 
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7. Apparatus as claimed in any preceding claim in 
which the air that is arranged to be trapped between two 
spaced seals is arranged to pass through the interior of 
the tube over the exposed interior wall of the tube* 

5 

8 . Apparatus as claimed in any preceding claim in 
which the tube is arranged to be bunched up. 

9. Apparatus as claimed in claim 8 in which the tube 
10 is arranged to bunched up in the axial extent of the tube. 

10. Apparatus as claimed in either of claims 8 or 9 in 
which, prior to any bags being made form the tube, the 
tube is bunched up to comprise the ratio of the length of 

15 the bunched up tube to the length of the tube when 
stretched out be more than 1:2. 

11. Apparatus as claimed in any of claims 8 to 10 in 
which the bunched up tube is arranged to maintain an 

20 opening throughout its length. 

12. Apparatus as claimed in claim 11 in which the 
bunched up tube is arranged to maintain an opening 
throughout its length by maintaining such an opening 

25 solely as a result of compression induced during bunching 
of the tube. 

13. Apparatus as claimed in claim 2 or any claim when 
dependent upon claim 2 in which the supply station is 

30 removably mounted on the apparatus. 
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14 . Apparatus as claimed in claim 13 in which a 

different supply station can be used when a previous 
supply station is no longer required. 

5 15. Apparatus as claimed in claim 2 or any claim when 

dependent upon claim 2 in which, during mounting of the 
supply station, the supply station is arranged to 
partially engage with the apparatus and move in at least 
one axial direction with respect to the elongate axis of 
10 the tube. 

16. Apparatus as claimed in claim 15 in which, during 

mounting of the supply station, the supply station is 
arranged to move in at lest one axial direction against a 
15 resilient bias. 

17 . Apparatus as claimed in claim 2 ■ or any claim when 

dependent upon claim 2 in which the supply station is 
arranged to be held in position by the apparatus when 
20 mounted thereon to prevent further movement of the supply 
station towards the sealing station. 

18. Apparatus as claimed in claim 2 or any claim when 
dependent upon claim 2 in which the supply station is 

25 arranged to be supported from beneath that station. 

19. Apparatus as claimed in any preceding claim in 
which the tube of film is arranged to pass over a spreader 
having a greater extent in the direction across the tube 

30 in the direction that a seal made by the other sealing 
station is arranged to make then in a direction transverse 
thereto . 
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20. Apparatus as claimed in claim 19 in which the 
spreader is hollow. 

21. Apparatus as claimed in claim 20 in which the 
5 spreader is arranged to have air passed therethrough which 

air is the air that is arranged to be trapped between two 
spaced seals. 

22. Apparatus as claimed in claim 19, 20 or 21 in 
10 which air is arranged to flow over at least one surface of 

the spreader when air is being supplied to the tube. 

23. Apparatus as claimed in any of claims 19 to 22 in 
which the spreader is located downstream of the supply 

15 station. 

24. Apparatus as claimed in any of claims 19 to 23 in 
which the spreader is fast with the supply station. 

20 25. Apparatus as claimed in any of claims 19 to 24 in 

which the spreader is arranged to be held within the film 
by the film. 

26. Apparatus as claimed in any preceding claim 
25 including the drive means arranged to supply film to the 

sealing station. 

27. Apparatus as claimed in any preceding claim in 
which the film is arranged to be manually drawn through 

30 the sealing station. 
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28. Apparatus as claimed in any preceding claim which 

the sealing station is arranged to effect a seal when the 
tube is stationery. 

5 29. Apparatus as claimed in any of claims 1 to 27 in 

which the sealing station is arranged to effect a seal 
when the tube is moving. 

30. Apparatus as claimed in claim 28 or 29 in which 
10 the sealing station is arranged to apply heat to effect a 

seal and then hold the tube at the sealing station. 

31. Apparatus as claimed in claim 30 in which the 
sealing station is arranged to apply heat to effect a seal 

15 and then hold the tube at the sealing station for a period 
of time, such as a predetermined period for example, 
whilst the temperature induced by the heat decreases. 

32. Apparatus as claimed in any preceding claim in 
20 which the sealing station includes a seal actuator 

arranged to cause the film to be moved against the sealing 
means . 

33. Apparatus as claimed in claim 32 in which the 
25 actuator is arranged to hold the film against sealing 

means . 

34. Apparatus as claimed in claim 33 in which the 
actuator is arranged to cause the film to be held against 

30 the sealing member after the force effected by the 
actuator is no longer being applied. 
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35. Apparatus as claimed in claim 34 in which the 
actuator is arranged to cause the film to be held against 
the sealing means after the force effected by the actuator 
is no longer being applied by a linkage being caused to 

5 move over centre upon activation of the actuator. 

36. Apparatus a claimed in any preceding claim 
including a release actuator arranged to release a hold on 
the film against the sealing means. 

10 

37. Apparatus as claimed in claim 36 in which the 
release actuator is arranged to move a linkage that is 
over centre back over centre. 

15 38, Apparatus as claimed in claim 36 or 37 when 

dependent upon any of claims 32 to 35 in which a seal 

actuator and a release actuator are arranged, upon 
actuation, to move in opposed directions. 

20 39. Apparatus as claimed in any of claims 36 to 38 

when dependent upon any of claims 32 to 35 in which the 
seal actuator and the release actuator are connected to a 
linkage. 

25 40. Apparatus as claimed in claim 39 in which the 

linkage is a pivotal linkage. 

41. Apparatus as claimed in claim 39 or 4 0 in which 
the linkage includes a lost motion effect. 

30 

42. Apparatus as claimed in any preceding claim in 
which the sealing station is manually actuatable. 
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43. Apparatus as claimed in any preceding claim in 
which the sealing station is automatically actuatable. 

44. Apparatus as claimed in any preceding claim in 
5 which the seating station is arranged to form a pair of 

adjacent seals. 

45. Apparatus as claimed in claim 44 in which the 
sealing station is arranged to effect the weakening of the 

10 tube between adjacent seal when effecting a sealing 
operation. 

46. Apparatus as claimed in any preceding claim in 
which the frequency of the operation of the sealing 

15 ' station is adjustable. 

47. Apparatus as claimed in any preceding claim in 
which the rate of feed of the tube past the sealing 
station is adjustable. 

20 

48. Apparatus as claimed in any preceding claim in 
which the air that is arranged to be trapped between two 
spaced seals of the tube is supplied by a fan. 

25 49. Apparatus as claimed in claim 48 in which the air 

that is arranged to be trapped between two spaced seals of 
the tube is arranged to be supplied to the upstream end of 
the tube . 

30 50. Apparatus as claimed in claim 49 in which the air 

is arranged to be supplied to the upstream end of the tube 
through an opening in a container of the film. 
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51. A method of forming bags containing air comprising 
supplying air to a tube from which the bags are formed 
from one end of the tube, through the tube, and past a 
sealing station and effecting a seal across the tube by 

5 the sealing station. 

52. A method as claimed in claim 51 comprising 
supplying air through the tube in flow communication with 
the interior wall of the tube. 

10 

53. A method as claimed in claim 51 or 52 comprising 
passing air through the tube with the tube having been 
bunched up. 

15 54. A method as claimed in claim 53 in which the tube 

has been bunched up such that the tube maintains a clear 
opening through the tube under its natural flexure.- 

55. A method as claimed in claim 53 or 54 comprising 
20 drawing film off a bunched up supply of film and moving 

that film to the sealing station. 

56. A method as claimed in claims 51 to 55 comprising 
replacing a supply of film by supplying a container 

25 housing a tube. 

57. A method as claimed in claim 56 comprising 
lowering a container down onto an upwardly facing support. 

30 58, A method as claimed in any of claims 51 to 57 

comprising passing the tube over a spreader when loading 
the machine with the tube. 
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59. A method as claimed in any of claims 51 to 58 

comprising passing air around a spreader when supplying 
air to a tube. 

5 60 . A* method as claimed in any of claims 51 to 59 

comprising supporting a spreader with the tube. 

61 . A method as claimed in any of claims 51 to 60 
comprising supporting the tube without a moment force 

10 having to be exerted on the supply of film. 

62. A method as claimed in any of claims 51 to 61 
comprising pulling bags off the machine from a location 
downstream of the sealing station. 

15 

63. A method as claimed in any of claims 51 to 62 
comprising the air ~ being supplied through the tube urging 
the tube past the supply station. 

20 64 . A method as claimed in any of claims 51 to 63 

comprising varying the length of the bag by varying the 
length of the tube between seals. 

65. A method as claimed in any of claims 51 to 64 
25 comprising varying the amount of air in a given* length of 

bag . 

66. A method as claimed in any of claims 51 to 65 
comprising a packer making a bag of a first length having 

30 a first volume of air and subsequently making a bag of the 
first length having a second volume of air. 
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67 . A method as claimed in any of claims 51 to 66 
comprising a packer making a bag of a first length having 
a first volume of air and subsequently making a bag of a 
second length having a third volume of air. 

5 

68. A method as claimed in claim 67 in which the third 
volume of air is the same volume of air as the previous 
bag having a first length. 

10 69. A method of making a bag as claimed in any of 

claims 51 to 68 when using apparatus as claimed in any of 
claims 1 to 50. 

70. A cartridge arranged, in use, to be made into air 

15 bags comprising an elongate tube from which air bags are 
to be made the tube including a passage throughout the 
length thereof through which, in use, air is arranged to 
pass in order to comprise the air in the air bags. 

20 71. A cartridge as claimed in claim 70 in which the 

passage is arranged to be open even when air is not 
passing through the film. 

72. A cartridge as claimed in claim 70 in which the 
25 tube has been bunched up along its elongate axis- such that 

the length of the bunched up film is less than the length 
of the extended film. 

73. A cartridge as claimed in claim 71 and 72 in which 
30 the passage is arranged to be open through the natural 

role flexure of the bunched up film. 
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74. A cartridge as claimed in any of claims 70 to 73 
including a container within which the film is located. 

75. A cartridge as claimed in claim 7 4 in which the 
5 film is detached from the container around the side of the 

film. 

76. A cartridge as claimed in claim 74 or 75 in which 
the film is detached from at least one end of the 

10 container. 

77. A cartridge as claimed in any of claims 70 to 76 
including an elongate member extending through the tube 
through which member air is arranged to flow. 

15 

78. A cartridge as claimed in claim 77 in which the 
elongate member -comprises a carrier. 

79. A cartridge as claimed in any of claims 70 to 78 
20 when used in a method as claimed in any of claims 51 to 69 

or when used in apparatus as claimed in any of claims 1 to 
50. 

80. A method of bunching a supply of hollow tube to be 
25 made into air bags comprising causing relative movement of 

a core and the tube such that part of the tube surrounds 
the core and then causing the tube to be reduced in its 
elongate extent to cause more tube to surround the core. 

30 81. A method as claimed in claim 80 comprising loading 

the tube with the tube having a greater internal cross- 
sectional area than the exterior cross-section of the 
core . 
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82. A method as claimed in claim 80 or 81 comprising 
driving the tube onto the core . 

83. A method as claimed in claim 82 comprising driving 
5 the tube onto the core by a friction drive. 

84. A method as claimed in claim 82 or claim 83 
comprising driving the tube onto the core with a first 
drive causing tube to move in a first direction along the 

10 core and a second drive that moves the relative location 
at which the first drive acts in a second direction. 

85. A method as claimed in claim 8 4 in which the first 
and second drives act at the same time. 

15 

86. A method as claimed in any of claims 80 to 81 
comprising removing, the bunched up tube from the core. 

87. A method as claimed in claim 8 6 comprising 
20 removing the bunched up tube from the- core prior to making 

air bags from the tube. 

88. A method of bunching a supply of hollow film as 
claimed in any of claims 78 to 84 comprising using the 

25 bunched hollow film in a film cartridge as claimed in any 
of claims 69 to 77 or when used in a method as claimed in 
any of claims 50 to 67 or when used in an apparatus as 
claimed in any of claims 1 to 49. 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 




SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



PCT/6B2004/000053 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 B31D5/00 



According to International Pa I en 1 Classfflcallon (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system fo Bowed by classification symbols) 

IPC 7 B31D B65B 



Documentation searched other than minimum documentation to the extent that such documents are Included In the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 

EPO-Internal , PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 4 Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



CH 366 794 A (KLOPFER ALBERT) 
15 January 1963 (1963-01-15) 



the whole document 

US 5 778 642 A (FUSS GUNTER G 
14 July 1998 (1998-07-14) 
abstract; figures 1-4 



ET AL) 



US 4 467 499 A (HAETTINGER GEORGE C 
AL) 28 August 1984 (1984-08-28) 
claims 1,15; figures 1,5,6 



ET 



1-8,11, 
26,29, 
43,48, 
49, 

51-55, 
69-71,79 



70-72, 
77,78 



70-72, 
74-78 

9-11, 

13-15, 

17,56 



_/__ 



13 



Further documents are listed in the continuation of box C. 



|)( I Patent family members are listed In annex. 



0 Special categories of cited documents : 

*A" document defining the general state of the art which Is not 
considered to be of particular relevance 

"E" earlier document but published on or after the International 
filing date 

"L* document which may throw doubts on priority ciaim(s) or 
which Is cited to establish the publication date of another 
citation or other special reason (as specified) 

*0* document referring to an oral disclosure, use, exhibition or 
other means 

"P* document published prior to the international filing dale but 
later than the priority date claimed 



T later document published after the International filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

*X* document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document Is taken atone 

*Y* document of particular relevance; the claimed Invention 

cannot be considered to involve an Inventive step when the 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 

document member of the same patent family 



Date of the actual completion of the international search 



28 Apr1 1 2004 



Date of mailing of the International search report 



07/05/2004 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patenltaan 2 
NL-2280HV Ri]SWtjk 
TeL (+31-70) 340-2040, Tx. 31 651 epo nL 
Fax: (+31-70) 340-3016 



Authorized officer 



Grentzlus, W 



Form PCT ASA/210 (second sheet) (January 2004) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



PCT/GB2004/000053 



C.(Contlnuatton) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document, with Indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP 0 404 484 A (PROCESS IMPROVEMENTS LTD) 
27 December 1990 (1990-12-27) 



abstract; figures 6,11-15 

US 4 683 615 A (CHEN GRANT K R ET AL) 
4 August 1987 (1987-08-04) 
column. 5, line 25-55; figures 1,2 

US 5 045 020 A (LENHART RICHARD ET AL) 
3 September 1991 (1991-09-03) 
abstract; figure 1 



70-72, 
74-78, 
80-83, 
86-88 



70-76, 
80-88 



70-76 



Foun PCT/lSA/210 (continuation d second sheet) (January 2D04) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



PCT/GB2004/Q00053 



Box U Observations where certain claims were found unsearchable (Continuation of Item 2 of first sheet) 



This International Search Report has not been established In respect of certain claims under Article I7(2)(a) for the following reasons: 
1. rn Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. ri Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3. r~l Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box Ul Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple Inventions in this International application, as follows: 



see additional sheet 



1 . I I As all required additional search tees were timely paid by the applicant, this International Search Report covers all 
1 — 1 searchable claims. 

2. [XJ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 



3. j I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
1 — 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4. No required additional search fees were timely paid by the applicant Consequently, this International Search Report is 
restricted to the Invention first mentioned In the claims; It is covered by claims Nos.: 



Remark on Protest | | The adcBtlonal search tees were accompanied by the applicant's protest 

[~| No protest accompanied the payment of additional search fees. 



Form PCT/I6A/21 0 (continuation of first sheet {2» (January 2004) 




International Application No. PCT/6B2004 A)00053 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-79 

Apparatus and method for manufacturing airbags and cartridge 
for use in such an apparatus 



2. Claims: 80-88 

Method of bunching a supply of hollow tube 



INTERNATIONAL SEARCH REPORT 



PCT/GB2004/000053 



Patent document 


Publication 




Patent family 


Publication 


cited In search report 


date 




member(s) 


date 


LH ooo/y4 A 




MA MET 






US 5778642 A 


14-07-1998 


us 


5826404 A 


27-10-1998 






L)h 


*JA."71 CQT1 Al 

oy/ioy/o ui 


A"7 1 1 OAAO 

0/-11— Z002 










1 1 no OAAO 

ll-0y-2003 






CP 

tr 


HQ1 A90Q AO 
UolOZZo AZ 


n7_A1 1AAO 

o/— ui— lyy© 






(Jo 


b/oZU6/ A 


Ol rt7 1AAO 

21-0/-1998 






1 IC 

uo 


b/oZUol A 


Ol AT IftftO 

zi-u/-iyy8 








connn/in a 

boyyu4y a 


A A AC 1 AAA 

04-05-1999 


ub 44o/4yy a 


oo no ioo/i 
Zo-0o-iyo4 


AT 
Al 


O/IOTE T 


1 C A1 1 ft07 

lb-01-1987 






on 

BK 


oZOZbZ/ A 


1 A A A 1 AO O 

19-04-1983 






OA 


i onn>ion a i 
1Z004ZU Al 


11 AO 1 ftOC 

11-02-1986 






A A 

LA 


1 OOTOOVl AO 

1Z3/3Z4 AZ 


O 1 AC 1 AOO 

31— Ob-1988 






r\c 
DE 


32/4/80 Dl 


AC AO inoi 

05-02-1987 






UK 


i nccoo A D 

iyob8Z A j d 5 


AO 1 1 1 AOO 

02-11-1982 






EP 


nnc/iocc ai 
0064Z66 Al 


1 A 11 1 AOO 

10-11-1982 






ES 


8306b68 Al 


16-09-1983 






ES 


8403011 Al 


01-06-1984 






ES 


8407370 Al 


16-12-1984 






rl 


O O 1 C OC A D 

821b2b A ,d, 


AO 11 1 AOO 

02-11-1982 






ID 
JP 


1510122 C 


09-08-1989 






ID 
JP 


COAT 1 CA7 A 

5801160/ A 


OO Al 1 AO^ 

22-01-1983 






ID 
JP 


£. one r>Ar\c\ D 

63062409 d 


AO 1 O 1 AOO 

02-12-1988 






MV 

MX 


1 C 1 Ol ^ A 

161213 A 


OA AO 1AAO 

20-08-1990 ! 






tip 

us 


4550471 A 


05-11-1985 


EP 0404484 A 


27-12-1990 


GB 


2232951 A 


02-01-1991 






AT 


76015 T 


15-05-1992 






CA 


2019173 Al 


19-12-1990 






DE 


69000097 Dl 


17-06-1992 






CD 

EP 


C\ A A A A O A Al 

□404484 Al 


OT 1 O 1 OArt 

27-12-1990 






ES 


OAOOICO TO 

2033158 13 


A1 AO 1AAO 

01-03-1993 






HK 


1 AAOOOA Al 

1003329 Al 


OO 1 o ioon 

23-10-1998 






i ip 
US 


cac/toao a 
5056293 A 


1 C 1 A 1 AA1 

15-10-1991 


hp yieooci c a 

US 4683615 A 


nil ao i noi 

04-08-1987 


i ip 
US 


A C O A AOA A 

4624029 A 


OP 1*1 1 rtftf 

25-11-1986 


US 5045020 A 


03-09-1991 


DE 


8813273 Ul 


15-12-1988 






AT 


80008 T 


15-09-1992 






CA 


2000896 Al 


22-04-1990 






DE 


58902201 Dl 


08-10-1992 






EP 


0365952 Al 


02-05-1990 






FI 


93714 B 


15-02-1995 






OP 


2171137 A 


02-07-1990 





Form PCT/ISA/210 (patent family annex) (January 2004) 



